The contributions of microtubules and F-actin to the in vitro migratory mechanisms of Hydra nematocytes as determined by drug interference experiments.
In order to investigate the contributions of microtubules and of F-actin to the in vitro migration mechanisms of Hydra nematocytes we have studied the effects of agents directed against cytoskeletal structures. Disassembly of microtubules by treatment with the drug nocodazole in moving nematocytes resulted in the loss of all locomotory activity within 20 min after the onset of treatment and in the detachment from the substratum after about 30 min. Depolymerization of microtubules by exposure to low temperatures had the same effect but was reversible in this case. Locomoting cells treated with cytochalasin D, which disrupts the actin filaments, stopped movement 2 min after drug administration and detached from the substratum after 15 min. The pattern of F-actin, alpha-tubulin, and tyrosinated tubulin in drug- or cold-treated cells was determined by immunocytochemical techniques and confocal laser scanning microscopy. These patterns and the reactions of the cells to the various drug treatments suggest that both actin filaments and microtubules play a crucial role in nematocyte locomotion. Analysis of the cytoskeletal pattern in drug-treated cells shows that the microtubules which are involved in locomotion are mostly tyrosinated. Furthermore it is suggested that microtubules and actin filaments interact with each other during the locomotion of nematocytes.